-

Edson Report
53 -17 - W5
by
R.N. Farvolden

Oct. 1959

Alberta Research Council
Open File Report 1959-3

C

RESEARCH counci

Alberg D
:.Q\/u’/. '@ "‘li\j:



i i s ey o i

Edson Report

In planning the development of the water supply for the Town
o Edson it might be advisable to think first of tiic immediate problem and then
of the long-term or possible futurc problems. The immediate problem is to ensure
that, at a reasonable rate of growth, the supply of water is always sufficient to
allow for the normal amenities. The long-term problem is to encure that the Town
vi 1l not lose an opportunity for development bzcause of an inadequate water supply.
It is foirly obvious that the flow of the McLeod River is large enough
so that almost any need for water can be met and the watcr available for use at
any time will depend only on the capacities of plant installations. It is not quite
as obvious but the supply of groundwater is also so large that almost any amount

can bz obtained if the reservoir is developed over a wide cnough area. The only
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problem facing E(}x;ion is to determine which source will provide the Town with the
cheapest water. Generally speaking, the unit cost of water from a surface source
decreases with increased consumption, wiile the unit cost of water from wells
increases with increases consumption, at least where well spacing is a factor.
This report presents the results 61’ a preliminary investigation into
the groundwater prospects in the immediate vicinity of the Town. Geology is the
factor v/nich determines the availabili‘cy'of grourdwater and a short description
of the local geology is given below. The mimcographied paper, "Groundivater Supply
in Alberta" that is enclosed will explain some of the features that are significant.
As mentioned in this paper, deposits of the area may be divided into two types,
the bedrock strata and the overlying suificial deposits of glacial drift with a minor

amount of Recent alluvium in the river valleys.
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The bedrock of the Lduon area consists of sandstoncs and zhales
of t.c Paskapoo formation of early Tectiaiy ace. Thc shiales vary f‘on. soft,
clayey and unctuous, to brittle and silty. The sandstone strata also vary fiomn
tight, finc-grained and diity to pernmesble, coarse, clear sandstone. Tho miost
corammon rock in the section is likely silty, sundy chzle and the ¢ad members of
ihe serles are much less comunon. i yiver outerops diere are masslve, crossbedded
and fractwrd beds off faily clean and coarse-gained gandstone and froim the in-
formation availabie it appears that & well will eacounter cuch strata almost anywhere
in the vicinity of Edson if it is drilled two or three hundred foet deep. The Paskapoo
fornation is several thousand feet thick at Edcon, The strata sirike NW-SE and
d'p to the southwest at epgroximately 100 fect por mile,

A mentle of surliclal deposits covers the whole area except where
it has been removed by Recent crosion. The most common of these deposits is
¢lacial drift, an unsorted and unstratified mixture of clay, silt, sand and boulders.,
Siaall depocsits of sand and gravel are oftcn associated with the till but only rarely
is the dll germezile enough to be classed as an aguifer exeept for seepage wells,
Tue driit cover at the tewasite averages arouad thucy fect in thickiness. South of
towm, in the broad degression now occupied paitly by the valiey of the McLeod River,
the drift is over one huadred feet thick.,

The depression iikely marks the valley of a prezlacial river, There

is some cvidence that this ancient river velley had deposits of sand and geavel - now

birfed by a hundred {ect of drift, Wells drilled for Mr, Ed Dossert in Sec, 23, Tp. 53,
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R. 17, W. 5, and Mr. Elliot Taylor, SW Scc. 14, Tp. 53, R. 17, W. 5, encountered
what appears to be the gravel deposits of this river.

Gravels of similar origin are present along the channel of the McLeod
River, but these gravels are younger, However, these gravels were also laid down
during an earlier time. In this case the gravels are associated with the present-day
river and the only factor of importance in the relationship of the gravels to the rver
is taat the river has apparently been dovm-cutting since the gravels were deposited.
Thus, the present-day river level is below the bottom of the gravels, and recharge
of tiese strata by water from the river 1s impossible.

Possibilides for Groundwater Supply

There are three possible sources of groundwater in the Edson area
which are worith coasicering for a town supply. They are the Paskapoo sandstone strata
now partly developad by the Town wells, the burled gravels in the channel between
the Town and the McLcod River, and the alluvial gravels in thé river valley.

The present wells that supply water for the Town are developed in
sandstone strata of the Paskapoo formation. The source of watcr for these strata is
in ti:2 highlands to the north and west of the Town. The water eaters the strata fifter
sceping through the overlying till and shale layers. Material of this sort is nearly im-
penncable and movement is slow. Howcver, the shape of the piezometric or pressure
suwiface of these artesian aquifers indicates that this natural recharge condition exists.
It 1s unlikely that fechargc under present conditions is as great as the discharge of
all the Town's wells, so a large portion of the water now being pumped is likely

coming from storage in th2 aquifer. Under these conditions the water levels in all
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wells must decline and this has tzken place in the case of the Edson town

wells, The decline is quite marlked at {irst but Lecomes less noticcable as time
gocs on. This is shown in figure two of the mimcogrenhed paper. The cross-
c2ctions drawa to show the relationships between the wells indicates that more water
cculd be obtained from these wells. The following procedure is sugge:';tcd:

1. Suut in well and record recovery of water level,

2, Run a pump test on the well for 48 hours at the normal pumping
rate, recording the drawdown at short intervals, It is nécessary to be able to plot
Soth drawdowa and recovery against time so the time of each measurement must be
recorded.

3. Pull the pump and clean the well by jetting and sucsing with a
tght-fitdng block. Thae surgi.ng ghould last until no sand can be rccovered.,

4. Run ia pump and conduct azotiier pump test and record recovery.,

5. Set pump dépth-and rage so that mazdmum production can be
ottained, I suzpgest that this work vill bz wortiwaile ea wells #2, #3, #35, #6, and
%7 . It is quite possible that some form of chemicel reatmeat will be beneficlal, but
i am not picpared at this time to say what tils t::eatm_cnt. should be.

tic sandstone bads are lenticular in nature and sosthercfore

i
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ti:2 came beds are not cacountered in widely scparated wells, Numbcrs 5 and 6 wells
wells appareatly cncgmﬁcrcd the same strata as the logs of the two .wclls arc easily
comrclated. It scoms likely that #4 well and perhaps #1 well could b2 decpened to
intercect the cizota that produce water at #5 and %5 wells. It would be necessary to

decpen #4 to a total deoth of 335 feet and #1 to a total depih of 410 feet, Of course,



it is not certain that these same strata occur at the sitea of #4 and #1 wells
but it is a very good gamble. The water from these greater depths will k2 higher
in dissolved szlts than that from the shallower wells but I would ba surpriced 1f it
is unsuitable because of chermical quality; tiat is, I think it will fall within acceptable
standards. |
At tie prescat time thcre is considerable interference between wells
in the Town and any future drilling in the townsite must make allowances for inter-
ference. The cross-scction (figure one) reveals that in the cafly test drilling under-
taken By the Towa the holes were not carricﬁ decp encubh to interscct the Lest water-
producizg strata. From the little that is known abeut the geology and hydrology,
a suitable location for a new well might Lz that shown on the overlay number one. If the
aquifers of wells 5 and 6 extend this far they would b encountered by a well 335 feet
decp. A test hole should be drilled first in crder that a minimum expenditure be made
uaiil success is assured. | |
According to the figures you gave me, production can now he brought
up to about 165 gallons per minute or about 235, 600 gallons per day. I think with
e steps outlinzd above a supply can be developed that will be adequate for the
immediate future.
For the long-term outlook there are scveral alteraatives that miglhit
ke examined. There are indications that a preglacial valley runs near the Town, and
also that there 1s 2 gravel aquifer buried in this valley. If 10 to 20 feet of clean
gravel could be encountered at a depth of 109 fect (as suggested by the logs in the

Bossert and Taylor wells) onc could expect to develop large quantities of water

A )
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from wells in this valley. However, exparicice ln shown that such grovels ate
ofion eratic in occufrcnee, and thercfore exponsive to tost, and the water they
contefn 5 alimost always bigh in iron and hard. All of these problems can be handled
=1t thcy add to the cost of testiny and development.

Tte hottom of this badrock clinnnzl 4= certainly higher in elevation
than the present river level and therefore no recharre con occur from the river to
the gravel, Agﬁ.in, rechorze must e from local pracipititicn and influent Seepage.
This reed not be a discouragzing factor for vertderl leakege sho...'ld till be adequate to

afitzdn e water levels In the aquifer. Test drilling and oummnﬂ in the surficial
materlel {5 complicated by the caving nature of the stxata. In order t;) run nroper
nsts it will be necessary to case and screen some of the test holes and this is an
sddidonal expense. No expensive work should ke dore on any hole upless the drillce's
eport and tiie cuttings are encouraging.

It may be possible to test both the preglacial channel and the bedroc
in the direction of the river with the same test-holes. Ficure two shows a n;lmbér
of test-hole locations that vould serve to outline the Luried channel, If any of these
lioles encouater gravel they could be \.O'TlpleiC‘d for pumping teets. In cach hole the
surficial m..;eml could bz cased off and the hiole continued into the badrock to

test for bedrock aquifera. A line of wells, finished cither in the bedrock or buried
grevel, from the Town to the river, migat susol v siificiznt water for considorable
development, The wells would serve o test e suspzated burded velley and 2lco the

bedrock over a wide arca, and if the pipeline weie buils it would b2 availeble for

cenying water from a river treatment plant, if fat cver becomes necessary.



N

The wells drilled by International Water Supply on the river south

&l town indicate that the alluvial gravels along the present chanuel do not .

extend below river level and therefore canzot bz recharged by the river, This

is substantiated by the occwrence of outcrops of bedrock along most of the river

channel, even near the old meander scar in Sec, 12, Tp. 53, R. 17, W. 5. The

pumping tests of Intermational Water Supply indicate that very good vells might be sited

« ar the river to take advmtane of induced r\.churfre through the ‘:acturcd bedrock,

ratier thaa gravel, This possibility should bz kept in mind if a pipeline is ever

Luilt to tae river, for it could save considerable expendituie oz a mver intake and

treatment plant.

There is a good chance that gravel bads csn be found at shallow

depths within and neer the meander scars in Section 12, Tp. 53, R. 17. Although

tiese gravels will not be recharged fiom the river, large quantities of water might

Le devcbped from them, Testing in this location might be relatively easy, at least

the preliminary work, for if the test is only for gravel, there is no point in carrying

te hole deeper after bedrock has Eeen encountered. It raight be feasible to do the

initial testing with a backhoe and then follow up with Crilling if the results are promising

In this case any hele that encounters clean gravel balow the water table vill be an

indication that success is possible. If as much as five fect of gravel underlies the

arca marked "B" on figure two, and this gravel is saturated with water (below the

water table) , then a large potential is Inilicaved.



e i G o R i i e e L .

-8-

I think it would be advisable for the Town to keep close watch
town

ci the water levels in the 4wclls . The Reszzrch Council of Alkerta has a network
of observation wells througaout the Frovince and, in conjunction with this observation
well program, an automatic water level recorder could be installed on #1 well.
If the record proved good after a year the recorder might be left there as a permanent
installation. If the record is poor thie recordor can b2 removed aﬁd regular tape measure=
menis taken instead,

Tie Town of Edson is quite favorlibly situated as for as water supply
is coaceraad. I believe the hiarmmediate problema can ke overcome with a minor amount
of reworking as rp'entioned above. For the future supply, two suitable sources are
vrorth investigating, the river and the groundweter. My sugcestion is that the ground-
wacer possibilities be tested by a line of test holes Eetvieen Edson and the McLeod

River.

R. N. Farvolden,
Groundwatzc Division,
Research Council of Alberta,
QOctober, 1959.
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